A novel siRNA validation system for functional screening of effective RNAi targets in mammalian cells and development of a derivative lentivirus delivery system.
RNA interference technology is a widely used tool for the regulation of gene expression at the post-transcriptional level. One major challenge is to find the effective short interfering (si)RNA for target gene rapidly and easily, and then to deliver the siRNA into cells or tissues with high efficiency. Here, we designed a novel siRNA validation vector using a dual luciferase reporter system for the functional screening of effective RNAi targets in mammalian cells. Then, based on a siRNA expression cassette, we developed a derivative lentivirus delivery system to infect the appropriate cells or tissues for the efficient knockdown of target gene expression. Based on this system, we used human IRF7 gene, a key regulatory factor for the differentiation of monocytes to macrophages, as an example. We screened for the optimal siRNA, then packaged it into a lentiviral siRNA expression system. Then, monocytes were infected and we confirmed the knockdown of IRF7 expression could inhibit the differentiation of monocytes to macrophages. To validate our method further, we also screened and identified optimal siRNA for human TLR4 gene. In summary, we developed a novel siRNA validation system to identify optimal siRNA to target genes rapidly. In addition, the lentivirus system is an efficient tool for siRNA delivery for the further study of target gene function. Taken together, this represents an efficient and user-friendly strategy to validate and deliver siRNAs.